Summary. In a previous study we showed that the administration of gossypol to rats for 34 days caused 2 types of modification of the epididymis : (1 ) the secretion of carnitine and inositol were reduced in the fluid, (2) the spermatozoa lost their motility and showed major morphological changes (head-flagella dissociation). We wished to clarify the early effects of gossypol on the epididymis. Sprague Dawley adult rats (350 g) were forced fed with gossypol at a dose of 25 mg/kg/day for 17 days. After sacrifice, the motility of spermatozoa from the cauda of the epididymis was measured and the morphology of spermatozoa from the caput of the epidydimis quantified following electron microscopic examination. Carnitine, inositol and potassium were assayed in the epididymal fluid. No abnormalities of spermatozoa (motility, count, morphology, ultrastructural examination) were observed in the cauda of the epididymis. In contrast, a high percentage (63 %) of spermatozoa from the caput of the epididymis were altered (vacuolization and lysis of mitochondria). Biochemical analysis of the fluid revealed no differences between treated animals and controls.
Thus it appeared therefore, that after 17 days of gossypol administration, the only abnormality detected in the epididymis involved the spermatozoa from the caput. It is therefore probable that the motility disorders seen in spermatozoa from the cauda of the epididymis at 34 days cannot be explained by alterations of the secretion of fluid but rather by earlier direct lesions of testicular spermatids and/or of spermatozoa from the caput of the epididymis.
Introduction.
In a previous study our group showed that the administration of gossypol to adult rats (350 g) for 34 days caused major modifications of the biochemical composition of the epididymis. Although the concentrations of the major components which contribute to the structural integrity of the epididymal epithelium (protein, lactate dehydrogenase -LDH, acid phophatase) did not differ from those of the controls, there was a large, dose dependent reduction of the secreted elements in the epididymal fluid (carnitine, inositol) (Soufir et al., 1984 ; Jegou et al., 1985) . These results have since been confirmed by another team (Giridharan et al., 1987) . In parallel we also confirmed that in the cauda of the epididymis, the number of spermatozoa is reduced, their aptitude for movement lost and that they undergo major morphological alterations (headflagella dissociation) (Hoffer, 1983) .
Furthermore, a group of morphologists analysed the 2 principal types of ultrastructural abnormalities of spermatozoa in the epididymis and considered that one variety (mitochondrial) was formed in the testis whereas the second (axonemal) was only produced in the epididymis. They suggested that the latter, which consisted in the disappearance of the dense fibers and doublets 4 to 7 (called hemiaxoneme) was due to a direct effect of gossypol on the epididymis (Baccetti et al., 1986) . The results of biochemical and morphological analyses therefore raised the question of the relationship between spermatozoal abnormalities, especially of the epididymal type, and modifications in the composition of epididymal fluid. It is known that several epididymal secretion components influence the maturation of spermatozoa. In particular carnitine enables them to form a rapidly mobilizable energy reserve (Jeulin et al., 1987 2 -Spermatozoa from the cauda of the epididymis ( fig. 1 A,B fig. 1 C) .
In treated animals, mitochondrial alterations were found in 63 % of the spermatozoa. The mitochondria appeared vacuolized, increased in size, and the cristae had disappeared. Between 2 and 4 mitochondria were affected in each transverse section of the mid piece examined ( fig. 1 C2) . The mitochondrial lesions were sometimes even more pronounced : all the mitochondria were lyzed and it was only possible to see the axoneme, the dense fibres and the plasma membrane ( fig. 1 C3) . More rarely, even the plasma membrane had disappeared ( fig. 1 C4) . It is notable that hemiaxonemes were never observed and the absence or displacement of the dense fibres was never recorded ( fig. 1 C5) .
The profile of the lesions induced at the level of the epididymis by a short duration of gossypol administration (17 days) appeared quite different from those resulting from 34 days of treatment. After a 34-day treatment, we observed a reduction in epididymal secretion, a complete immobilization and very numerous breakages of spermatozoa from the cauda of the epididymis.
After 17 days the study of epididymal secretion in its different forms: the synthesis (inositol), uptake (carnitine), ionic exchange (potassium), showed that none of these processes were disturbed. Furthermore, the motility and morphology of spermatozoa from the cauda were mostly not modified. In contrast, in the caput of the epididymis, a high percentage of spermatozoa (63 %) showed cellular lesions localized in the mitochondria (vacuolization and sometimes lysis). Exceptionally, complete disappearance of the plasma membrane was seen.
Our results differ appreciably from those in the literature (Oko et al., 1982 ; Baccetti et al., 1986 ; Hoffer etal., 1983) . Although the authors all agree that there is no major modification of spermatozoa from the cauda of the epididymis at 17 7 days, their observations of spermatozoa from the caput of the epididymis are discordant. Hoffer et al. (1983) only recorded the appearance of abnormalities after 21 days of treatment, Oko et al. (1982) only found 2 to 3 % percent of spermatozoa with mitochondrial lesions and finally Baccetti et al. (1986) noted the presence of 25 % of axonemal abnormalities (hemiaxoneme) and 25 % of mitochondrial abnormalties. These differences can probably be explained by the different experimental conditions : gossypol derived from different sources (Soufir et al., unpublished) , dissolved in a variety of vehicles (propylene glycol, bicarbonate buffer, oil), administered by different routes (subcutaneous injection, gavage) and the age of the rats. Mature rats (70 days) were used in most studies but younger rats (52 days) in the study of Baccetti et al. (1986) .
There is also a disagreement between authors as regards the target organ (s) for gossypol : epididymis and testis ( Baccetti et al, 1986) or testis alone (Oko et a/., 1982 ; Hoffer et al., 1983 Il apparaît donc qu'après une administration de 17 jours de gossypol la seule anomalie décelée dans l'épididyme intéresse les spermatozoïdes de la tête. Il est donc probable que le trouble de la mobilité des spermatozoïdes épididymaires de la queue observé à 34 jours n'est pas expliqué par la modification de la sécrétion du fluide mais par des lésions directes plus précoces des spermatides testiculaires et/ou des spermatozoïdes épididymaires de la tête.
